Lown, Levine, and co-workers2-5 have emphasized the importance of digitalis intoxication as a cause of this arrhythmia. Other authors have also supported this concept. 6' 7 Two large series describing the arrhythmia were published in 1943. Barker and co-workers8 found that digitalis was beneficial in 14 of 35 cases, whereas Decherd et al. 9 concluded that the drug was a probable cause of the arrhythmia in 25 of 40 additional patients. This incidence of excessive digitalis (621/2 per cent in 40 patients) causing atrial tachyeardia with block is similar to lIown and Levine's3 experience of 73 per cent in 112 episodes. In contrast, other workers recently have found digitalis responsible only 16 times in 40 episodes.
The present report describes 15 patients seen in a period of 1 year who had atrial tachyeardia with block. In nine of these cases the arrhythmia was not due to excessive digitalis. These patients illustrate the fact that continued digitalis may be beneficial in controlling congestive heart failure or preventing a rapid ventricular rate.10 pared to 1 in 455 in Lown and Levine's series. 3 This discrepancy is not completely understood and may in part be explained as follows: 1. The Henry Ford Hospital has 1,000 beds and a large outpatient department, averaging over 2,000 patients a day. Since 42 per cent of the total tracings were from the outpatient department, these electrocardiograms would not reflect the serious disorders of a series with a higher percentage of tracings from sick hospitalized patients. 2. Also, the Henry Ford Hospital inpatient case material may differ from the Peter Bent Brigham Hospital with fewer electrolyte and metabolic disturbances. 3. Finally, the possibility exists that cases with this arrhythmia may have been missed. Every electrocardiogram taken during this year, however, was reviewed by one of the authors specifically looking for the arrhythmia. It is doubtful that many patients were missed and certainly there should have been no bias in selecting cases not intoxicated by digitalis.
The nine patients having atrial tachyeardia with block not due to digitalis are listed in table 1 and the individual case reports follow below. The six patients with digitalis intoxication are found in table 2.
Case Reports Case 1 M.L. (HFH no. 06 82 00) was a 55-year-old woman with no clinical evidence of heart disease, who gave a history of attacks of rapid heart action since the age of 11 . At age 18, this was proved by electrocardiogram to be atrial tachyeardia, rate 200 per minute, with 1:1 conduction. Since January 1956 she has been followed at this hospital with persisting atrial tachyeardia with block. She had been seen at another hospital in December 1955 and had been given digitalis. Her typical electrocardiogram in the past 5 years has shown broad notched P waves at a rate of 136 to 175, usually with 3 October 12, 1960 , with an incarcerated left femoral hernia. Surgical reduction and resection of 8.5 cm. of infareted small bowel were carried out the same day under local anesthesia. There was a prior history of angina pectoris and hypertension. She had not seen a physician for a year and was not on digitalis. The admission serum electrolytes were: sodium 127 mEq./L., potassium 4.6 mEq./L., chloride 90 mEq./L. and carbon dioxide combining power 23 mEq./L. Two hours following surgery, the patient was restless and dyspneic. An electrocardiogram showed atrial tachyeardia with block as well as nonspecific S-T wave depression in the anterior lateral leads. The P waves were small and difficult to see in the standard leads; the atrial rate was 190 and the ventricular rate 130, with varying 2 :1 and 1:1 conduction (fig. IC). Because of mild congestive heart failure, digitalization was started on October 13 with 1.2 mg. of digitoxin over 2 days followed by 0.1 mg. daily. She was also given 2 ml. of meralluride sodium. There was rapid clinical improvement, and on October 15, sinus rhythm with first-degree block and a ventricular rate of 70 were present. This persisted until discharge, 2 weeks later. Case 4 S.G. (HFH no. 42 12 62), a 56-year-old housewife, was first known to have mitral stenosis in 1944. Atrial fibrillation began in 1949. She was given digitalis, and attempts at conversion with quinidine were unsuccessful. There were numerous hospitalizations for congestive heart failure, and the patient' refused to consider mitral valve surgery.
In July 1960, the patient had a normal sinus rhythm for the first time in 10 years. Her medications were: digitalis leaf, 1.28 gr. daily, a 4-Gm. salt diet, and rare mercurial injections every 3 to 4 months. At this time, quinidine, 200 mg. t.i.d., was added in an effort to maintain sinus rhythm.
She continued on the same program and on November 25, 1960, complained of palpitation, increased fatigue, and dizziness. Atrial tachyeardia with block was present by electrocardiogram with an atrial rate of 200 per minute and 2 :1 atrioventricular conduction (fig. ID). The tracing was otherwise normal, except for a rare premature ventricular beat and slight S-T depression. Digitalis and quinidine were discontinued for 2 weeks and 60 to 100 mEq. of potassium were added with Circulation, Volume XXV, May 1962 no change in the arrhythmia. Serum electrolytes were normal. On December 9, the patient was given 1.6 mg. of deslanoside intravenously followed by maintenance digitalis leaf, two 1.28-gr. tablets daily. The atrioventricular block inereased to 3:1 and 4:1 with symptomatic improvement. The arrhythmia continued without change for 4 months, at which time the patient was found to have a normal sinus rhythm. The patient then voluntarily decreased her digitalis to one tablet a day, and 1 month later again had atrial tachyeardia at 200 with 2 :1 block. Digitalis was increased to four tablets for 3 days followed by a maintenance dose of two tablets per day. In 2 weeks the atrioventricular block had increased to a variable 3:1 to 4:1 conduction and at latest follow-up, 2 months later, she was again in normal sinus rhythm. In addition to digitalis and a 4-Gm. salt diet, the patient had been on benzydroflumethiazide 10 mg. with supplementary potassium 3 times a week since January 1961. She never had symptoms of digitalis intoxication. 1E ). Serum electrolytes were normal. The arrhythnmia persisted despite stopping digitalis for 5 days and adding 90 mEq. of potassium daily. She was discharged on digitoxin, 0.1 mg. daily, with a controlled ventricular rate of 80, but re-entered in 3 weeks in pulmonary edema, atrial tachyeardia with block, and a ventricular rate of 130. On this occasion, digitoxin was stopped for 3 weeks, 90 mEq. of potassium and 2 Gm. of procaine amide were added daily. Meralluride sodium was given twice. The ventricular rate increased to 120 to 150 per minute on October 1 and she again went into failure. On October 3 she was given deslanoside, 1.6 mg. intravenously, followed by digitoxin, 1.2 mg. by mouth in divided doses over the next 2 days. Atrial fibrillation was recorded October 4 with the ventricular rate controlled at 80 to 100 beats per minute.
She did well in the clinic with the pulse running 68 to 100 but without electrocardiographic confirmation of the rhythm. In February 1961, the patient was readmitted in congestive heart failure and with a possible insulin reaction. She had been free of symptoms and had continued on a 1-Gm. lIe gave a history of dyspuea, fatigue, and ankle edemiia for 6 weeks. His family physician hald started digitalis but the patient discontiniued the drug 3 weeks before being seen beciause he felt so well. Oni his initial outpatient visit, lie was in con-,estive lheart failure and was given digitalis leaf, 0.9 Gmii., over 3 days, then 0.1 Gin. dawily as xwell as hydroeblorotbiazide, 50 mg. dalily, for 5 days. An electrocardiogramii on Septemiiber 23 revealed aIn atrinal tachyeardia of 200 per minute with 2:1 block and nonspeeific S-T depression in the anterolateral leads (fig. IF) . When the patient was seen 4 davs later, the imUportanice of the a-trhythmiiia was not recognized by the attending ph) sician; digitalis was augmnented to 0.1 Gmii. b.i.d. for 3 dhays and mrleralluride sodiuin 2 inl. twice a week was substituted for hydroehlorothiazide because it wxas thouglht that the patient had not takeni hismledications reuluarly. FroIIm Septemiiber 27 he was supervised by one of his family or a visiting nurse. At no tiime were there synmptomus of digitalis intoxicationi, and he became edem1a-free and felt clinically well. A repeat electrocardiogram oii October 27 showed a normiial sinus rhythm. Diigitoxin wvas g-iven 1.2 mo, by niouthl ill thiree dixvided doses the first day. An electrocardiogrIam on admission slhowed a sinus taehyveardia of 136 witl ventricular premnature beats and minor S T ilepression. On the follow ing day, atrial1 tachycardia xvith block was found: the atfiaifl aite was 188 and the ventricular rate 94 with 2 :1 block ( fig. I-G) . Two days later, normal sinus rhlythm had returIned by electrocardiogram. The onlly diur etic given was merallur ide sodium^, 2 mail., tIme day after the discovery of atrial taclmyeardia withi block. Digitoxin, 0.1. inig. dauily, xas conitinued, increased to 0.9 ing. a day after restoration of sinius rhythm. On the fifth hlosp)ital day, the patiemit experienced a transient left hemiparesis, Whieh cleared. Slie was found deaml in bed 3 day s later. At no timle were there syminptoms sugfgesting digitalis excess. Ucctrocard<(usioqt f (rom ease I) (F.i.) onll 1 3 I (//. 7h> thira/ilc!' 4soas chara(cteristics of both atrial flutter anld atriatl taceiyc(arldia with bloc!. IThe atrial ratte is 214. there arce 1)10(1( ina/ rtcd P, icc/eus in tihc postcrior leads ((d f11 P the P I' iater11al Varies sliqhtly. tinlned, 0.25 ing. a day. Oni September 926 norimal sinus rlhvthlin was preset. t persisting until 2 weeks after surgery, wMien atria:l taehyeardia wvith block wa.is diagnosed by electioi)caldio-ran. The atriil ra-te was 960 be:ats per-minullte, with 2:1 block ( fig. 2A ). An isoeleetric initervval wavs present ini all leads, silall 1uprighdt P watlves w crc iln the pzosterioi leaids, aind tie jP P initerIval varied slighltIy. T.he airh thliiin lis paisistdisl i)i;v ea Ir. Digito()xin hlais beeInI UIVneren ,te t iciies as hli-II as 1 ATRIAL TACHYCARDIA AND DIGITALIS in this series who had atrial tachyeardia with block unrelated to digitalis. It is aln excellent example, showing the difficulty of reeognizing small P waves hidden in the preceding T complex. Only when esophageal leads and high V, were taken, did the true nature of the rhythm become apparent. A more common problem is the confusion with atrial flutter. Many authors have thought that there is little difference in the electrocardiographic criteria for the diagnosis of atrial tachyeardia with block as opposed to flutter.6 9 11-14 Some of these reports, however, included atrial rates as high as 300 or 400 per minute, which at the present time would generally be considered atrial flutter. Lown and co-workers3 5 have presented clearcut electrocardiographic criteria for differentiating the two arrhythmias. In atrial tachyeardia with block, there should be isoelectric intervals in all leads, usually upright small P waves, possible P-P interval variation, and the atrial rate should be less than 250 per minute. In flutter, on the other hand, one sees a continuous baseline undulation in one or more leads, there is frequently inversion of P waves in posterior leads, the P-P interval is constant, and the atrial rate is usually more rapid than 250 per minute. Certain electrocardiograms will be found that are intermediate between these two arrhythmias, and clinical judgment must dictate diagnosis and therapy. Case 9 ( fig. 3 ) shows features of both arrhythmias: the P waves are broad and inverted in the posterior leads, at times there is variation in the P-P interval, and the atrial rate is 214 per minute. This patient was included in the series because it was felt that the electrocardiogram showed more of the characteristics of atrial tachyeardia with block than atrial flutter. Case 8 had an unusually rapid atrial rate for atrial tachyeardia with block at 260 a minute, but was clearly not flutter, since digitalis treatment converted the rhythm to flutter. Figure 2 shows two strips of lead II fromn this patient 8 days apart: A, with the typical P waves of atrial tachyeardia; B, with those of atrial flutter.
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There is little doubt that digitalis is a cause of paroxysmal atrial tachyeardia with block. MacKenzie in 1911 may have beeni the first to attribute this arrhythmia to digitalis, but Heyl in 1932 first clearly demonstrated that digitalis was a cause. 15 16 In a 50-year-old patient treated for congestive heart failure, the arrhythmia was repeatedly brought on when digitalis was given and ceased when it was omitted. Lown, Levine, and co-workers have correetly emphasized the importance of digitalis intoxication in the etiology of this arrhythmia. The six cases listed in table 2 illustrate this. Heavy doses of digitalis or diureties were given in cases 10 to 13. Patients 14 and 15 had a more reasonable dose, but the drug was probably responsible, since the arrhythmia rapidly stopped with omission of digitalis and the addition of potassium.
Not all cases of atrial tachyeardia with block are due to excessive digitalis; indeed, its administration may be beneficial. A year's experience has emphasized the variability of the arrhythmia as to its etiology, duration, and treatment. Nine of the 15 cases did not have digitalis intoxication and either continued on this medication or had the dose increased after digitalis excess was excluded.
A brief summary of these patients appears under "case reports" as well as in table 1.
Patient 1 had a persisting rather than paroxysmal atrial tachyeardia for 5 years, and digitalis was helpful in controlling the ventricular rate. When the drug was oniitted, atrioventricular block lessened to 1:1 conduction with a ventricular rate of 160. The literature describes other such cases that have persisted as long as 25 years.'7 20 Patients 2 and 3 developed the arrhythmia even though they had never received digitalis. The addition of digitalis for congestive heart failure resulted in clinical improvement in both cases; atrial tachyeardia with block continued in one and stopped in the other. Patients 4 and 5 each had two recorded episodes of atrial tachycardia with block, lasting as long as 4 months. These patients had been on maintenance digitalis without diuretics. The discontinuanee 795 of digitalis and the administration of potassium were without effect. When patient 4 voluntarily decreased her maintenianee digitalis dose on one occasion, she went from sinus rhythm to atrial tachyeardia with 2:1 block. Increased digitalis slowed the ventricular rate and was later followed by silnus rhythm. Patient 5 also illustrated the importance of digitalis in increasing atrioventrieular block. When digitalis was stopped for 3 weeks, a rapid ventricular rate developed, followed by pulmonary edema. Ollly when a full digitalizing dose was given, did she convert to controlled atrial fibrillationi. Several other authors have also pointed out the value of giving digitalis to control the ventricular rate in atrial tachyeardia with block by increasing the degree of atrioventricular block.8, [18] [19] [20] Patients 6 and 7 both developed the arrhythmia transiently within a short time after digitalization. Since the arrhythmia appeared soon after a modest digitalizing dose, it cannot be said with certainty that digitalis was not a cause. However, a maintenance dose was continued as well as diuretics, the patients reverted to sinus rhythm, and they showed no clinical evidence of digitalis intoxication. In patient 8, the oinission of digitalis and admninistration of potassiumn did not alter the atrial tachyeardia with block. Intravenous digitalization led to flutter followed by sinus rhythm. Patient 9 has been described above as showing features of both atrial tachyeardia with block and atrial flutter. The arrhythmia has lasted a full year, and has not been influenced bv stopping digitalis.
When one is faced with the problem of atrial tachyeardia with block, the possibilitv of digitalis intoxication must always be considered. Digitalis and diuretics should be stopped and potassium should be added if there is no contraindication. Fortunately the response to this treatment is usually imminediate when digitalis intoxication is the cause. The use of 40 to 80 mEq. of potassiunm will abolish the arrhythmia in hours instead of days or weeks. Lown and Levine gave 20 to 120 mEq. of potassium in 25 episodes of digitalis-induced atrial tachyeardia with block. Within 30 iminutes to 6 bours the abnormal rhythmreverted to nlormal in 23 of the 25 instances.3 Wheni atrial taclhveardia with block continues despite stopping digitalis, the likelihood of excessive digitalis as a cause diminishes, and its possible usefulness in therapv must be considered. Digitalis maybe indicated to control the underlying eonges tive failure and ofteln will prevent a rapid velitricular rate bv iniireasinig the degree of atrioventricular block.
Summary
Fifteen cases of atrial tachyeardia with block were seen at the Henry Ford Hospital in 1 year. In nine cases the arrhythmia was not a result of digitalis excess. One of these nine patients has had the arrhythmia for 5 years, and two others had not received prior digitalis. In four cases, stopping digitalis and adding potassium did not affect the arrhythmia. Two patients experienced a brief episode of the arrhythinia while continuing digitalis. The addition of digitalis or a continued muaintenance dose was necessary to control congestive heart failure or a rapid ventricular rate in all nine patients. The six remaining patients with atrial tachycardia with block had digitalis intoxication.
When one first encounters this arrhythmia, the possibility of digitalis intoxication should inunediately be considered. Digitalis and diureties should be stopped and potassiun added. If the arrhythmia persists despite this therapy, digitalis intoxication becomes less likely and the administration of the drug inay be indicated.
